A left ventricular to right atrial shunt is usually not recognised until cardiac catheterisation has been performed. An increase in atrial oxygen saturation when the interatrial septum is intact suggests such a communication. The passage of contrast medium across the ventricular septum with immediate opacification of the dilated right atrium during selective left ventriculography is diagnostic.1 Some of the echocardiographic features of ventriculoatrial communications have been described in single case reports.27 The present study is an attempt to define the M mode, cross sectional, and pulsed Doppler echocardiographic features of perimembranous ventricular septal defects with left ventricular to right atrial shunts.
Patients and methods
Twenty nine patients with isolated perimembranous ventricular septal defects were studied. Six patients (aged 2 (Fig. 5a) ). This was excluded by readjusting the transducer position ( Fig. 5b) and by Doppler echocardiography (Fig. 5c ). (Fig. 5c ). 
Discussion
Ventriculoatrial communications are divided into two main groups depending upon whether the septal defect is above or below the level of attachment of the septal leaflet of the tricuspid valve. Occasionally both supravalvar and infravalvar areas are affected. 1 The cases available for study had the most common type of shunt, namely that associated with a perimembranous ventricular septal defect.
There was no difference in the cross sectional echocardiographic appearance of the defect in the two groups of patients. In some patients with an exclusively ventricular shunt, tilting the transducer slightly more anteriorly than usual in the subcostal four chamber view produced a false image of ventriculoatrial communication. When the transducer is not properly positioned in a patient in whom the tricuspid valve tissue is adherent to the margin of the ventricular septal defect, the upper part of the defect may appear to lie above the level of attachment of the tricuspid valve (Fig. 5a ). This impression can be easily corrected by adjustment of the position of the transducer so that the plane passes through the central fibrous body of the heart in the apical four chamber view (Fig. 5b) . The absence of a ventriculoatrial shunt can also be confirmed by the lack of systolic turbulence in the right atrium (Fig. 5c) .
It is generally accepted that infravalvar ventriculoatrial communications always have associated anomalies of the tricuspid valve adjacent to the defect.9' The following tricuspid valve anomalies had been identified and described' 9 10 adier and associates are a variant when there is associated mitral regurgitation. The only patient (case 2) who did not have tricuspid flutter died. This infant died of fungal septicaemia eight weeks after closure of the septal defect. Necropsy showed a rather rigid and dysplastic tricuspid valve (Fig. 2c ). This accords with the hypothesis of Nanda et al that one of the requirements for systolic flutter of the tricuspid valve is sufficient local flexibility. 2 The Doppler echocardiographic demonstration of systolic turbulence in both right ventricle and right atrium confirms that shunting occurs at both ventricular and atrial levels when there is left ventricular to right atrial communication. In the present study we found several distinct echocardiographic features in patients with isolated perimembranous ventricular septal defect and an infravalvar ventriculoatrial shunt. First 
